Abstract. The report deals with the equation (r(t)u (t)) + p(t)u(t) = 0 and renders effective sufficient conditions for its oscillation and non-oscillation in the case
For t 0 ≥ 0 we consider the second order self-adjoint differential equation (r(t)u (t)) + p(t)u(t) = 0 (t ≥ t 0 ).
Throughout the paper we shall assume that (i) r ∈ C[t 0 , ∞), r(t) > 0 for all t ≥ t 0 and
∞ dt r(t) < ∞ (ii) p ∈ C[t 0 , ∞).
We say that equation (1) [t 0 , ∞) which satisfies equation (1) for all t ∈ [t 0 , ∞) and is not identically zero. Such a solution is called oscillatory if it has arbitrarily large zeros, and non-oscillatory otherwise. An equation is said to be oscillatory if one, and thereby each solution is oscillatory, otherwise it is said to be nonoscillatory.
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is still a valid subject for research. Although there are many results concerning the oscillatory nature of equations (1) or (2) , no completely satisfactory answer has yet been obtained. In oscillation theory, one of the tools for obtaining new results is a transformation of an equation considered. We recall at least the well known Riccati, Kummer and Bohl transformations (see, e.g., [9] ). On the other hand, in articles which deal with equation (1) [t 0 , ∞) (see, e.g., [3, 4, 8, 9] ).
Note that in the case when equation (1) is in the canonical form, there is one significant analogy with equation (2), namely that the integrals
and ∞ 1 dt are divergent. This fact gives the possibility to make some steps in the study of equation (1) in analogous to the study of equation (2) . In the non-canonical case this is not posssible and the study of such equation is then more difficult. Since equation (2), as special case of (1), is measured more than equation (1), our purpose in this article is to extend some results known for equation (2) to equation (1) by using a useful transformation. For this we put
and we mention the following result which is a special case of [6: Theorem 2.1].
Theorem A. Let the conditions (a) I and
function u(t) is a solution of the equation
y (t) + p(t)y(t) = 0 (t ∈ I)(3)
if and only if the function u(v(t)) is a solution of the equation
Note that
we call the v-derivative of the function f at the point t. Then the expression
dv 2 is the second v-derivative of the function y at the point s and d
if there exist v (s) = 0 and y (s) for s ∈ I 1 . The process of obtaining equation (4) from (3) we call the v-transformation of equation (3). It is also useful to note that if φ is the inverse function to v, so the φ-transformation of (4) gives again equation (3) . For more detailed information about the v-derivative and the v-transformation we refer the reader to [6] . Now we are ready to introduce the following result.
Theorem 1. Let assumptions (i) and (ii) be satisfied. Then equation (1) is oscillatory if
and it is non-oscillatory provided
Proof. From the definition of the function ρ we see that ρ ∈ C
. Denote by φ the inverse function to ρ. Now using the notion of the v-derivative of a function (see [5] or [6] ) we can write equation (1) in the form
The v-transformation (see [5] or [6] ) of this equation, with v = φ, yields the equation
and we know that a function y = y(s) (s ∈ (0, ρ 0 ]) is a solution of equation (7) if and only if u(t) = y(ρ(t)) (t ∈ [t 0 , ∞)) is a solution of equation (1). Now we transform equation (7) by change of the independent variable. Putting x = 1 s and z(x) = y( 1 x ) we obtain the equation
From the above transformations we see that either equations (1) and (8) are oscillatory or both are non-oscillatory. Now, for a ∈ R, we take into consideration the Euler equation
which is oscillatory if a > (1) in canonical form when the role of the function ρ 2 (t)r(t)p(t) appearing in conditions (5) and (6) In the following example we remit on a relation of Theorem 1 to another result known for equation (1) . Example 1. We consider the non-canonical differential equation
It is easy to see that
in the case of equation (10) and thus by [1: Theorem 1/i 4 ] we know that every solution u of equation (10) is either oscillatory or such that u(t)u (t) < 0 for sufficiently large t and lim t→∞ u(t) = 0. On the other hand, lim t→∞ ρ 2 (t)r(t)p(t) = ∞ and by our Theorem 1 it is clear that equation (10) is oscillatory what is a stronger assertion than the previous one. Note that one solution of equation (10) is the function u(t) = sin(t+1) t+1 .
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We see that the above Theorem 1 can not be used if ρ 2 (t)r(t)p(t) → 1 4 as t → ∞. The same problem in the case of equation (2) was solved by P. Hartman [2] , and thus we know that equation (2) 
Proof. Consider equation (8) From (11) we see that equation (12) is oscillatory if and only if equation (8) 
